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Introduction
Cancer incidence is projected to increase to Ͼ 21 million new patient cases in 2030, with approximately two thirds of all diagnoses occurring in low-and middle-income countries. 1 A recent United Nations high-level meeting on noncommunicable diseases in low-and middle-income countries signaled the heightened awareness and concern about this dramatic change in disease burden in low-resource settings. 2 It is increasingly apparent that cancer prevention efforts have the greatest opportunity to reduce the global cancer burden 3 ; however, widespread formal education on cancer prevention is lacking among many health care professionals, especially in areas projected to have the largest increases in cancer diagnoses. 4 The National Cancer Institute (NCI) Cancer Prevention Fellowship Program (CPFP) sponsors a 4-week postgraduate course in cancer prevention entitled, "The Principles and Practice of Cancer Prevention and Control" (referred to herein as the Principles course). Course participants include physicians, scientists, public health researchers, and other health professionals, with approximately half attending from low-and middle-income countries, thus providing a unique opportunity to bring together a wide spectrum of knowledge and experience in cancer prevention. 5 During the 2012 course, interactive small-group discussions focused on topics closely aligned with the syllabus, including issues surrounding efforts to address obesity on a global level, health disparities across the many countries represented, and increasing awareness of cancer prevention in resource-limited settings. Regardless of topic area, the influence of health disparities on cancer prevention efforts was a cross-cutting theme. Health disparities, as defined by the NCI Center to Reduce Cancer Health Disparities, are "differences in the incidence, prevalence, mortality, and burden of cancer and related adverse health conditions that exist among specific population groups." 6 Health disparities occur both between and within countries and represent an important area in cancer prevention efforts. 4 Numerous organizations, including NCI, WHO, and the Centers for Disease Control and Prevention, have made reducing cancer disparities a strategic priority. 7 Herein, health disparities influencing cancer prevention efforts and potential solutions proposed to overcome these challenges as described by the Principles course participants are summarized. The solutions proposed should be of interest to many concerned about the increase in the noncommunicable disease burden in a variety of resource settings. This report differs from others in the field for two reasons: first, the focus was on the impact of health disparities on cancer prevention efforts; and second, the solutions were proposed by individuals on the front lines of implementing cancer prevention strategies for their regions or countries.
Materials and Methods

Sampling and Recruitment
The Principles course is offered in an in-person, classroom setting in Rockville, Maryland. Course participants with relevant training (eg, MD, PhD, public health professional) are selected on the basis of their potential to utilize the course information. The NCI Center for Global Health selects individuals from low-and middle-income countries and strives for geographic balance across the group. 8 In 2012, 85 people representing 33 different countries participated in the course. Participants were most commonly either physicians (31.2%) or PhD-level scientists (36.4%). A majority were women (66.2%) and ranged in age from approximately 28 to 57 years.
Discussion Group Format and Data Sources
Nine discussion groups of nine to 10 participants randomly assigned to be regionally representative of the course population were formed. Discussion sessions occurred once per week, led by facilitators who had previously attended the course. Discussion facilitators developed open-ended questions tied to the weekly discussion topics. Each week, participants were provided discussion questions and asked to give responses reflecting their personal opinions and experiences regarding the topic. Responses were neither endorsed by nor representative of an official position of a specific government or employer. After asking permission from participants, facilitators took notes during discussions. Facilitator notes were de-identified from participant names and specific countries to maintain confidentiality. During analyses, countries were grouped by either region or income level (eg, low, middle, high). At the conclusion of the course, each group presented its collective solutions to one of the selected topics. Course participants also completed evaluations of the overall course and the discussion groups. Institutional review board exemption for this study was obtained from the National Institutes of Health Office of Human Subject Research.
Data Analysis
A thematic analysis was conducted to explore themes emerging across the discussion groups. This analytic strategy is able to capture differentiating as well as similar contexts and allows thematic content to emerge from the data in an iterative fashion. 9 A subset of discussion facilitators examined written responses from facilitator notes, course evaluations, and slide presentations to identify key themes. In analysis of all areas, health disparities emerged as a cross-cutting issue. Facilitators worked in teams to examine the ways that health disparities were raised within each topic area and compared coding processes.
Results
Socioecologic Framework
A number of factors play a strong role in the existence of health disparities around the globe and were enumerated during the course discussions. The major themes emerging from the discussions echoed the layers of influence highlighted in the socioecologic framework (SEF) conceptual model (Fig 1) . The SEF examines how multiple levels of influence affect and engender behavioral and health-related outcomes spanning from individualistic personal attributes to interpersonal and environmental factors. The framework illustrates how factors are interdependent and influenced by both internal and external factors on the individual, interpersonal, community/organizational, and national/policy levels. 10 In addition to identifying sources of health disparities, participants also proposed solutions to the challenges identified (Table 1) . Major themes related to health disparities and proposed solutions are categorized, according to the layers of the SEF.
Individual Factors
Socioeconomic status (SES) was an overarching contributor to health disparities. Across all discussion groups, participants raised the issue of poverty or low SES as a main contributor. As one facilitator noted, "although the countries discussed varied widely, the common denominator in all of them was that low SES was the biggest determinant of health disparities."
Among individuals with lower SES, participants described several underlying factors associated with cancerrelated health disparities, including limited access to preventive and treatment services, quality of care, lack of knowledge, geographic location, and distribution of resources. Irrespective of country of origin, a common theme resonating among participants was unequal allocation of resources. To address this issue, the proposed solution for local governments was to focus on sharing and disseminating resources both financially and intellectually (Table 1) .
Education and Knowledge
Lack of knowledge related to cancer prevention and availability of services was cited as an important contributor to health disparities by multiple participants. Participants noted an obvious link between individuals with lower SES and lack of knowledge related to the importance of cancer screening and the influence of health behaviors such as diet, physical activity, and sun protective behavior. One participant from Africa noted that "screening is only really occurring in the educated population." Another individual described differences in knowledge in urban versus rural communities by stating, "We have a national health service . . .. Some people from the countryside may have less knowledge of disease and not know that they need to come to the doctor, but they have the same access as everyone else."
To address these knowledge gaps, participants proposed health disparities could be reduced by disseminating cancer prevention information to portions of the public who may not be aware of the importance of cancer screening or the existence of modifiable risk factors associated with reduced cancer risk ( Table 1) . Participants from low-, middle-, and high-income countries all agreed that community-based programs would have the greatest impact in terms of uptake and reducing disease burden.
Cultural Beliefs
Several participants described the role of cultural beliefs as a potential barrier to accessing cancer services and treatment. Within this broader category, fatalism and the use of traditional healers or alternative practices were commonly mentioned. As one participant from South America described, "fatalist approaches" resulted in people "tending not to go the doctor" for preventive cancer care. Participants also mentioned the use of traditional healers or alternative approaches to Western medicine as reasons individuals may avoid utilization of formal health care services, particularly in lower-and middle-income countries or among individuals with limited health care access. As a potential solution, participants suggested that local communities would be more equipped to provide information in culturally relevant programs and interventions (Table 1) .
Interpersonal Factors
Participants discussed relationships within their family structures and gender roles as potential barriers to accessing cancer care, particularly with respect to services for female-related cancers. As one participant described, the interplay between culture and gender dynamics played a role in cervical cancer screening in Africa: "Women who present for Pap screenings typically ask their husbands for permission. If the procedure doesn't seem acceptable to the husband, the woman won't do the test. However, if there is a woman who knows about the screening and encourages her peers to participate, they typically will." Another participant from South America similarly described the role of Cultural beliefs Local communities should provide information via culturally relevant programs and interventions and understand cultural factors that influence health decision making so that health care providers will be able to provide appropriate level of care in a manner that is well received by their patients.
Interpersonal
Family relationships and gender roles Maximize use of existing resources to specifically target underserved populations and increase capacity of women's clinics so that women are more comfortable using this avenue as means for cancer screening and/ or treatment.
Community and organizational
Geographic location Use mobile health care units as one strategy to reduce disparities.
Access to treatment and quality of care
Increase number of trained health care professionals with government investment in education and incentives for medical students to choose certain specialties and practice in specific areas of country.
National and policy
Access to screening programs Improve infrastructure and provide comprehensive medical coverage and incentivize local governments to implement screening programs focused on cancer prevention and control.
Cancer prevention education for policymakers
Increase interagency communication to facilitate delivery of unified message to public regarding cancer prevention and incentivize local governments to implement educational campaigns focused on cancer prevention and control.
"machismo" in a woman's ability to access cancer screening and reproductive care, particularly among rural populations. As a proposed solution to circumvent some of the disparities arising from gender roles, participants suggested countries maximize the use of existing resources to target underserved populations (eg, increasing capacity of women's clinics; Table 1 ).
Community and Organizational Factors
Geographic disparities influencing access to care. Despite the extremely diverse group of participants, a common thread that resonated as a contributor to cancer-related health disparities was geographic impediments to accessing health care facilities. One participant from Asia noted, "For rural people, medical care is very far and very rare. It may take up to one day to travel to a hospital. While in big cities, medical care is very accessible and better equipped." Another discussion group member from Asia also described transportation issues: "In Asia, there are many small islands so transportation significantly impacts access as well as differences in quality of care depending on the location." A participant from North America mentioned that women may start treatment for breast cancer, but they may "experience barriers such as transportation and childcare issues that limit their ability to complete treatments such as radiotherapy after lumpectomy." Even in countries with universal health insurance, transportation was still a concern. One participant from Eastern Europe noted that "patients don't pay for treatments, but transportation costs still affect access." Because of these access barriers, many individuals from rural communities present with more advanced stage of disease compared with their urban counterparts, as suggested by a participant from Africa who said, "Cancer patients who live outside of the capital tend to present with advanced disease." Participants felt utilizing mobile health care units was one strategy for reducing disparities by distributing treatment and screening resources to areas lacking access, such as rural settings or villages extremely far from national hospitals ( Table 1 ). In addition, a participant from Asia shared an example of directly targeting high-risk areas to receive specific cancer screening programs.
Disparities in access to treatment and quality of care. Even among countries with universal health insurance programs or government-based subsidies for health care, disparities existed for covering cancer treatment costs and obtaining supplemental coverage. Several participants noted disparities were worse for individuals with public insurance or those lacking supplemental coverage to pay for treatment-related costs. As one participant described, differences in insurance type affected access to cancer treatment: "Herceptin [trastuzumab; Genentech, South San Francisco, CA] treatment is given to early-stage breast cancer cases and not late-stage cases for those with public insurance only. However, if someone has purchased private health insurance, they would have access to Herceptin treatment regardless of disease stage." Another participant from Africa noted that individuals "without supplemental insurance tend to have longer hospital stays because they are not the priority."
Inconsistent quality of health care delivered was also a frequent theme. Lack of qualified staff to provide adequate services, treatment, and patient guidance seemed to be a significant problem, particularly in low-and middle-income countries. One participant from the Middle East made the following observation: "Some physicians [who] are not trained in that country and do not speak the language . . . they typically practice in poorer areas; as such, people who present for health care do not trust or do not understand the health-related advice they are given." The lack of qualified staff was noted to have a disproportionate impact on individuals without health insurance or those accessing care from public health care facilities. Participants also stated that physicians may have financial incentives to work in urban areas and have more lucrative practices. An overall shortage of physicians resulting in a high patient-to-physician ratio was reported among countries at all economic levels.
A proposed solution for increasing the number of trained health care professionals included government investment in education and incentivizing medical students to choose certain specialties and practice in specific areas of the country (Table 1) . Pathologists and cytologists are of greatest need in low-income countries, where some participants reported patients with cancer carrying their own biopsy samples to cancer hospitals to be analyzed. Oncologists are also needed to treat the increasing number of patients diagnosed by new screening programs.
National and Policy Factors
Government structure and resources determine access to screening and treatment, with wealthier nations often providing more services to their citizens and to vulnerable populations than low-or middle-income countries. As one facilitator noted, a group member commented that "improvement in infrastructure and providing comprehensive medical coverage would provide the biggest impact in reducing cancer health disparities." Although some lower-and middle-income countries provide universal health care coverage, several participants noted variation in distribution of resources by location. Participants also noted that some nations and regions had better access to resources provided by nongovernmental organizations than others.
Participants felt that national and regional governments should incentivize local governments to implement screening and educational campaigns focused on cancer prevention and control (Table 1) . Vaccination programs could be integrated into the existing infrastructure for infectious disease prevention, which governments and nongovernmental organizations have spent significant resources building. Another possible solution discussed was the need to increase interagency communication to facilitate the delivery of a unified message to the public regarding cancer prevention. In particular, the participants noted the need for existing governmental agencies and nongovernmental agencies, such as health-related nonprofit groups, to communicate at both the national and international levels to find an avenue for systematically distributing cancer prevention information and resources to educate health professionals and lay people.
Discussion
Here, participants spanning 33 different countries uniformly highlighted the pervasiveness of health disparities and the ways that disparities influence the design, implementation, and success of cancer prevention efforts (Table 1) . Although participants represented different geographic regions, income distinctions, and health care systems, concerns and proposed solutions were remarkably consistent. With the exception of issues related to screening and a few comments related to treatment, the challenges discussed by participants largely focused on health care, culture, education, workforce, and infrastructure. The resulting solutions were then predominantly focused on the domain of primary prevention or promoting health with the goal of preventing cancer from ever occurring. These discussions also naturally touched on all aspects of the SEF (Fig 1) and provided further evidence to support some of the recommendations put forth by others for addressing cancer incidence in various regions of the world. [2] [3] [4] 7, [12] [13] [14] [15] Some of the solutions presented could be implemented without additional costs or resources. For example, the groups were consistent in their calls for unified cancer prevention messages from all sources (eg, governmental and nongovernmental agencies) to promote the education of both lay people and practitioners. Although coordination could be challenging, coordinating across different groups would not require additional resources above those already being used to distribute current messages. This strategy would contribute to the goal of increasing awareness of cancer prevention efforts among both the general public and health professionals, which was echoed in our findings as well as by others suggesting strategies to address the growing cancer burden in Africa and Asia. 4, [13] [14] [15] The contribution of unequal access to providers to health disparities, including stage of disease at presentation, was noted here and in prior studies conducted within countries considered both higher and lower resource settings. [16] [17] [18] Participants also highlighted unequal distribution of resources by both governmental and nongovernmental agencies, especially with regard to urban versus rural settings. Within current ongoing programs, redistribution or coordination of resources to ensure access to care and information among rural populations could be considered. Discussion groups also highlighted the need to work with community-based programs in coordination of public health messages and health care delivery efforts, highlighting the importance of local involvement. 7 Finally, participants described the role of wider social and gender norms as an important aspect of addressing gender-related disparities in women's access to cancer screening and treatment; these norms should be addressed by community-based programs and policy-based solutions.
In conclusion, the solutions proposed should be of interest to many concerned about the increase in the noncommunicable disease burden in low-resource settings and addressing health disparities. The solutions were presented by individuals who have encountered many of these challenges firsthand in their own work. The consistency of the concerns and solutions demonstrate the cross-cutting nature of health disparities across many diverse regions. Finally, the strategies described here to address health disparities could be applied not only to reduce cancer incidence but also to address the growing worldwide burden of a variety of noncommunicable diseases. 12 
